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This book provides an introduction to fuzzy numbers and the operations using 
them. The basic definitions and operations are clearly presented with many 
examples. However, despite the title, applications are not covered. 
A fuzzy number is defined as a fuzzy subset of the reals that is both normal 
and convex; fuzzy numbers may also be defined over other sets of numbers, 
including the integers. Fuzzy arithmetic may be regarded as a fuzzy generaliza- 
tion of interval arithmetic, which has been extensively studied. However, the 
connections between fuzzy arithmetic and interval arithmetic are not acknowl- 
edged here. Because a number of the results for fuzzy arithmetic duplicate those 
previously obtained for interval arithmetic, this is inappropriate. 
Intervals of confidence are used in Chapter 1 to introduce fuzzy numbers. The 
extension of basic arithmetic operations to fuzzy numbers is presented. Several 
restricted sets of fuzzy numbers are defined; these include L-R fuzzy numbers, 
triangular fuzzy numbers, and trapezoidal fuzzy numbers. 
A fuzzy number may be combined with a random variable to form a hybrid 
number. Operations using such hybrid numbers are covered in Chapter 2. Also 
covered in this chapter are sheaves, or samples, of fuzzy numbers and a measure 
of dissimilarity between fuzzy numbers referred to as a dissemblance index. 
Additional classes of fuzzy numbers are described: multidimensional fuzzy 
numbers and fuzzy numbers whose defining membership functions are either 
fuzzy or random. 
Fuzzy versions of modular arithmetic and complex numbers are presented in
Chapter 3. Sequences and series of fuzzy numbers are discussed, and fuzzy 
factorials are defined. Properties of functions of fuzzy numbers are presented, 
with emphasis on exponential, trigonometric, and hyperbolic functions; deriva- 
tives are also mentioned. 
Several ways to describe and compare fuzzy numbers are covered in Chapter 
4. These include deviations, divergences, mean intervals of confidence, 
agreement indices, and upper and lower bounds. However, the general problems 
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involved in ordering fuzzy numbers are not specifically addressed. A sketch of a 
fuzzification of catastrophe theory is also given in this chapter. 
The approach taken resembles a parade of definitions and examples; there is 
little overview. The emphasis is on defining classes of fuzzy numbers and fuzzy 
operations, and on examining their properties. The motivation for the selection 
of operations is unclear. For example, it is hard to imagine the use of fuzzy 
hyperbolic cosines in the modeling of subjective uncertainty. The fuzzy 
extensions used in the definitions are generally straightforward. It is not clear, 
though, why fuzzy factorials are based on a generalization of the factorial 
function rather than on the gamma function. 
Kaufmann and Gupta succeed in presenting a clear exposition of a substantial 
body of work on fuzzy numbers. There are many detailed examples that clarify 
and complement the definitions, and the index is adequate. Because the book is 
not intended as a textbook, there are no suggested problems or exercises. 
There are a few minor problems with the presentation. There are a number of 
misprints, poorly worded sentences, and minor errors. Precision is handled 
casually in the numerical examples. The comments found in the notes at the end 
of a chapter should have been incorporated into the text and the references. The 
preface is rambling and simplistic. However, these problems are not serious 
enough to interfere with the presentation of the material. 
A more serious problem is the limited number of references and their loose 
connection to the text. There are only a few references for each chapter. The 
bibliography at the end contains two lists: 33 references primarily on fuzzy 
numbers and 25 more general references on fuzzy sets and systems, (Fourteen of 
the items on the latter list are the work of the authors.) However, the references 
are not presented in a way that would enable a reader to track down the original 
sources or to explore advanced or related topics. 
Another serious problem is the failure of the authors to address the issues 
motivating the development of the theory of fuzzy numbers. Do fuzzy numbers 
provide a formalism for handling uncertainty that is useful either in constructing 
intelligent computer-based systems or in modeling human reasoning? The 
authors claim that they do but offer no examples or evidence. This is not a 
question appropriately eft as an exercise for the reader. 
A serious discussion of these issues must reach beyond the often isolated 
world of fuzzy research. The utility of fuzzy numbers in modeling human 
reasoning cannot be addressed without psychological data. The utility of fuzzy 
numbers in the construction of artificial intelligence systems cannot be addressed 
without careful experimentation and comparison of alternative approaches. 
There is no consideration of such related areas as measurement theory, decision 
theory, artificial intelligence, information theory, and cognitive psychology. 
Only two of the references given are to work outside the fuzzy community; both 
are in the area of catastrophe theory. 
The audience for the book is not clearly defined, and the level of mathematics 
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used is somewhat uneven. Readers who are comfortable with all the mathemati- 
cal concepts used will find many of the results and derivations trivial. However, 
those who are interested in an extensive collection of results on fuzzy numbers 
may find this book quite useful. But those who wish to explore the potential and 
limitations of a proposed formalism for handling uncertainty will find little 
guidance here. 
